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A supercontinuum source, delivering 400fs pulses with a max pulse energy of 50nJ over the 
wavelength range of 450-1800nm, was used to launch light into the sample. The source 
fiberized pigtail was fixed onto an XYZ stage to optimise the coupling into a modal filter [8] 
used to remove the higher order modes. The modal filter was spliced to the sample fiberised 
pigtail to minimise the loss and avoid the introduction of additional Fabry-Perot cavities. The 
sample was then fixed onto another XYZ stage and positioned in front of a multimode fibre, 
which was used to collect the transmitted light into an OSA.  
 
 
 
Fig.4 – Optical set-up 
 
Spectra  recorded  by  the  OSA  are  reported  in  figure  5.  Fig.5a  shows  the  measurement 
carried  out  without  the  sample  and  the  modal  filter,  which  was  used  as  a  reference  for 
following measurements.  
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Fig. 5 – Results of the measure:a) without sample, b) with sample, c) with sample in humid 
environment 
 
Fig.5b  and  Fig  5c  show  the  measurements 
performed on the sample in dry and humid air 
(obtained gently breathing over the sample). 
A comparison between Figs. 5a and 5b clearly 
shows  the  presence  of  a  peak  in  the 
wavelength  range  700-750nm  in  Fig.  5b.  The 
peak  disappears  in  Fig.  5c  because  of  the 
change of the SPP resonance conditions, due 
to the change in optical properties related to the 
humidity level change. When the humidity level 
decreases to the environmental value, the peak 
reappears and the transmission spectrum looks 
again like the one in Fig. 5b. This behaviour is  Fig. 6  - Transmission of the sample  
Fig. 7 – Schematical 
description of the sample 
compatible with the presence of a surface plasmonic resonance peaked at 720nm.  
Fig. 6 shows in red the ratio between the traces reported in figs. 5a and 5b. The transmission 
through  the  uncoated  aperture  due  to  geometrical 
considerations is reported in the same figure in blue. The 
power  transmitted  through  the  aperture  (without  the 
contribution  of  SPP)  has  been  calculated  assuming  the 
sample  end  as  shown  in  Fig.  7.  No  transmission  was 
considered for the section coated with gold. The growing 
slope observed in the blue line of fig. 6 can be ascribed to 
the  decreasing  level  of  confinement  experienced  by  the 
mode at longer wavelengths. The two end-face reflections 
and  the  modal  filter  attenuation  observed  in  the 
measurement  of  Fig.  5b  are  not  considered  in  the 
simulations.  
Several  small  ripples  have  been  observed  over  the  whole  range  of  wavelengths  in  all 
measurements  and  have  been  attributed  to  the  presence  in  the  line  of  Fabry-Pérot 
interferometers due fibre end facets (in the modal filter, at the multimode fibre) and to the 
splicing point.  
Fig.  6  clearly  shows  that  the  presence  of  SPP  enhanced  the  transmission  by  ~1.7dB, 
increasing the overall transmission from 20% (at the spectrum extremities) to 30% (at the 
peak centre). 
 
4.  Conclusions 
This experiment demonstrates that it is possible to have enhanced confinement in an optical 
fibre using surface plasmon polaritons. Theoretical considerations on the plasmon dispersion 
curve predict that confinement to 5nm can be possible. The use of optical fibres allows to 
efficiently convert propagating light into surface plasmon polaritons, thus the same geometry 
proposed in fig. 1 should allow for an extremely bright light source which overcomes the 
diffraction limit. Efficiency improvements can be achieved using different geometries: if the 
fibre end is cut with a V shape instead of a single cut, the propagation path of the plasmon 
and its attenuation are considerably decreased. Moreover, the use of light from a source with 
TM  polarization  can  increase  considerably  the  conversion  efficiency  of  light  in  surface 
plasmon polaritons. 
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